Data from a nationally representative sample of the general population are used to study cohort differences in the prevalence of DSM-III-R Major Depressive Episode (MDE). We document increasing lifetime prevalence of MDE among both men and women in more recent cohorts, but no major change in the sex ratio over the 40-year period retrospectively covered in the survey. We find a cohort difference in 12-month MDE, with older women much more likely than older men to have recurrent episodes. This sex difference in recurrence plays an important part in the elevated 12-month prevalence of depression among women compared to men in the 45-54 age range.
Summary
Data from a nationally representative sample of the general population are used to study cohort differences in the prevalence of DSM-III-R Major Depressive Episode (MDE). We document increasing lifetime prevalence of MDE among both men and women in more recent cohorts, but no major change in the sex ratio over the 40-year period retrospectively covered in the survey. We find a cohort difference in 12-month MDE, with older women much more likely than older men to have recurrent episodes. This sex difference in recurrence plays an important part in the elevated 12-month prevalence of depression among women compared to men in the 45-54 age range.
Key words: Major depressive episode; Affective disorder; Epidemiologic studies; Sex differences; Diagnostic category; Cohort effects As documented in a number of recent reviews (Bebbington, 1988; Nolen-Hoeksema, 1987; Weissman and Klerman, 1992; Weissman et al., in press ), epidemiologic studies consistently find that women are more likely than men to have major depression.
In an earlier paper in this issue (Kessler et al., in press), we presented data on sex and depression from the National Comorbidity Survey (NCS; Kessler et al., submitted) , the first survey in the U.S. to administer a structured psychiatric interview to a nationally representative sample of the general population. Consistent with previous research, we found that women were approximately 1.7 times as likely as men to report a lifetime history of DSM-III-R Major Depressive Episode (MDE; American Psychiatric Association, 1987) . We also found that the sex difference in risk of first onset initially emerged in the age range 10-14 and persisted through the 50-54-year age range. Moreover, women were 1.7 times as likely as men to report 12-month MDE. However, there was no aggregate sex difference in either 12-month chronicity or 12-month acute recurrence of depression, suggesting that the higher prevalence of 12-month depression among women is largely due to women having a higher lifetime risk of first onset than men.
These aggregate results have potentially important implications.
The finding that women have a higher risk than men of becoming depressed but not of staying depressed discredits the argument of some sex role theorists that the higher prevalence of depression among women than men is due to the fact that female role-related strains create more chronic depression (e.g., Barnett and Baruch, 1987; Gove and Geerken, 1977) . Our results also indirectly argue against the claim that the sex difference in depression will disappear if the adult sex roles of men and women are made more equal (e.g., Jenkins, 1985; Wilhelm and Parker, 1989) . The finding that the sex difference in onset risk begins in early adolescence coupled with the finding from the Epidemiologic Catchment Area (ECA) Study that it ends in the mid-50s (Burke et al., 1990 ) is consistent with theories that implicate the menstrual cycle in the higher risk of depression among women (e.g., Janowsky and Rausch, 1985; Rubinow et al., 1986) .
However, a limitation of our earlier report is that the results were based on data aggregated across birth cohort. This is an important limitation because of evidence for increasing rates of depression in more recent cohorts both in the U.S. (Lewinsohn et al., 1993; Weissman et al., 1991) and in other parts of the world (Cross-National Collaborative Group, 1992; Hagnell et al., 1982; Weissman et al., ,in press ). Substantial cohort differences in our basic results would argue against a biological interpretation because there is no reason to believe that sex differences in biology have changed dramatically over the period of a few decades. Furthermore, if a cohort effect could be documented, an investigation of whether the sex difference appears in only some cohorts, is more pronounced in some cohorts, or emerges at different ages in different cohorts could provide important clues for further investigation of causal mechanisms.
We report the results of such an investigation in the present paper.
In addition to following the lead of Weissman and her colleagues (in press) in examining cohort differences in cumulative onset risk for MDE separately by sex, we consider two other cohortrelated issues. First, we examine the possibility that there has been a decreasing sex difference in depression in more recent cohorts. The impetus for this investigation is the fact that the female/ male cumulative risk ratio of lifetime MDE in the NCS (1.7) is considerably lower than in the ECA (2.4; Weissman et al., 1991) and the suspicion that this may be due to a cohort effect. Consistent with this suspicion, several long-term longitudinal studies have documented a decreasing sex difference in global measures of distress (Kessler and McRae, 1981; Murphy et al., 1986; Srole and Fischer, 1980) and Weissman et al. (in press ) has documented that rates of major depression in birth cohorts born since World War II are rising in males and stabilizing in females across four countries (Australia, Canada, New Zealand, and the United States). Second, we study cohort differences in the relationship between sex and 12-month prevalence of MDE. The rationale for this analysis is based on the finding from our earlier report that the female/male risk ratio of 12-month prevalence is fairly similar across cohorts. We did not investigate whether the determinants of this ratio were the same, but did detect some evidence for an increasing sex difference in recurrence risk in our oldest cohort. This difference as well as other cohort differences in the determinants of 1Zmonth prevalence are considered more formally in the present report.
Methods

Sample
The data come from the National Comorbidity Survey (NCS; Kessler et al., submitted), a Congressionally mandated study of psychiatric disorders in the U.S. designed to produce data on the prevalence, risk factors, and consequences of psychiatric morbidity and comorbidity. et al., 1985; Helzer et al., 1985; Robins et al., 1981) . 
Analysis procedures
Results
Cohort differences in cumulative lifetime risk
Cohort-specific cumulative hazards of lifetime MDE are shown graphically in Fig. la (males) and b (females) as well as in Table 1 for each of the four lo-year birth cohorts represented in the NCS. There is a consistent trend for lifetime risk to be higher at all ages in successively younger cohorts. It is noteworthy that this cohort difference is much more pronounced in the youngest cohort for both men and women. This can be seen most clearly by comparing lifetime risks within age across cohorts in Table 1 . A formal comparison is presented in Table 2 . Sex-specific risk ratios up through age 24, which is the oldest age where comparisons can be made across all four cohorts, average 2.37 in the youngest (1966-75) compared to the second youngest cohort (1956-65), 1.68 in the second youngest compared to the third cohort , and 1.43 in the third compared to the fourth cohort .
The general shape of this cohort effect is similar to the effect found in the ECA study (Weissman et al., 1991) . However, as noted above, the largest inter-cohort difference in the NCS is for the youngest cohort (ages 15-24) versus the three older cohorts (ages 25-54). Respondents in the youngest NCS cohort were only between 5 and 15 years of age at the time the ECA study was carried out. Therefore, in finding a substantial increase in risk of depression in this youngest cohort we are documenting an extension of the cohort effect found in the ECA.
Inter-cohort differences in the relationship between sex and lifetime risk
There is an inter-cohort difference in the age at which the sex difference in MDE first emerges in the NCS. This is seen in Table 3 , where we report cohort-specific cumulative relative hazards (female/male) of first onset by 5-year age intervals. The elevated female cumulative hazard can be observed by age 14 in the youngest cohort and 1966-1975 1956-1965 1946-1955 1936-1945 by age 9 in the next two older cohorts, but not until age 24 in the oldest cohort. This much later emergence of the sex difference in the oldest cohort could be due to a true cohort effect or to less accurate recall of early-onset depression in the oldest cohort. As noted earlier, we would not expect this cohort effect to exist if biological factors associated. with puberty play a part in causing the emergence of the sex difference in depression during adolescence. Therefore, if this cohort effect is genuine and not a result of recall bias, then it must be due to environmental, rather than biological, risk factors.
Despite this cohort difference in the age at which the sex difference in MDE first emerges, the hazard rate ratio does not differ greatly across TABLE 2 Sex-specific inter-cohort cumulative rate ratios for lifetime MDE cohorts by age 24, the oldest age where we can compare the four cohorts. The ratio is 1.90 in the youngest cohort and decreases monotonically to 1.57 in the oldest cohort, a difference which is not statistically significant in this sample. There is a trend for the rate ratios at ages older than 24 to be larger in successively older cohorts, suggesting that the sex difference in the onset of MDE during the middle years of life has become smaller in younger cohorts. However, only one of the 14 possible pairwise inter-cohort comparisons in Table 3 beginning at age 24 is statistically significant -the difference between the 1.54 rate ratio at age 34 in the 1956-65 cohort and the 2.79 rate ratio at the same age in the 1936-45 cohort (t = 2.2, P < 0.05). The general similarity of the Cohort 1966 Cohort -75/1956 Cohort -65 1956 Cohort -65/1946 Cohort -55 1946 Cohort -55/1936 risk ratios across cohorts beginning at age 24 is much more impressive than this one significant difference, with the average of the ratios equal to 1.76 and the range between 1.54 and 2.79. This similarity across cohorts is particularly striking in light of the finding in Table 1 that there is a roughly 5fold increase in the lifetime prevalence of MDE across these cohorts.
Age
The relative importance of incidence, chronicity and recurrence
As noted earlier, females are approximately 1.7 times as likely as males to report a 12-month episode and this sex ratio of 12-month prevalence is fairly constant across cohorts in the NCS. However, our earlier analysis suggested that the causes of this consistent pattern may differ by cohort. In particular,
we found that females in the oldest NCS cohort had a higher recurrence risk than their male counterparts.
This result is consistent with a finding from a l-year prospective analysis of the course of depression in the ECA study which found that older women were more likely than other respondents to remain depressed 1 year after the baseline assessment (Sargeant et al., 1990) . The ECA investigators speculated that this higher recurrence risk might play an important part in explaining the continuing existence of a sex difference in depression among older respondents, but were not able to investigate the extent to which this was true.
In order to explore this issue more fully, we considered three factors that contribute to 12-month prevalence:
the risk of first onset in the period, the risk of chronic depression in the period among respondents with a prior history, and the risk of episode recurrence in the period among respondents with a prior history who are not chronically depressed. Chronic depression was defined for purposes of this analysis as either a single lifetime episode that was still active at the time of interview or current depression among persons with a history of multiple episodes that had never been separated by several months or more of normal functioning.
Recurrent depression was defined as an acute onset of a new episode of depression in the 12-month period prior to the NCS interview among the subsample of respondents with a lifetime history who were not chronically depressed.
Using these definitions, we expressed sexspecific 12-month prevalence (P) as a sum of these components as follows:
P=R,x(l-PH)+R,xPH+R,xPH,
where PH is the proportion of the sample who had a prior history of depression as of 12 months 1966-1975 1956-1965 1946-1955 1936-1945 before the interview; (1 -PH) the proportion of the sample who did not have a prior history; R, the risk that a respondent with no prior history had a first onset in the 12 months before the interview; R, the risk that a respondent with a prior history was chronically depressed in the 12 months before the interview, and R, the risk that a respondent with a prior history had an acute recurrence in the 12 months before the interview. The product R, X (1 -PHI is the proportion of the sample with 12-month incident depression. The product R, x PH is the proportion with 12-month chronic depression.
The product R, X PH is the proportion with 1Zmonth recurrent depression.
The parameter values for Eqn. 1 are reported in Table 4 Thornton (1975) and Winsborough and Dickinson (1971) .
The results of applying this technique to the data in Table 4 are presented in Table 5 . The totals in this table are the female-male  differences in 1Zmonth prevalence. The other rows show the components that comprise these totals. The results in the first row show that the greater female risk of first onset throughout the age range of the sample causes a fairly constant elevation of the sex difference in 12-month prevalence averaging 0.010 and ranging between 0.008 and 0.014 across cohorts. This differential incidence component is equal to between 11% and 24% of the observed sex difference in 1Zmonth prevalence across cohorts. The results in the second row show that the indirect effect of first onset through prior history causes an increase in the sex difference averaging 0.042 and ranging between 0.030 and 0.066 with no apparent trend across cohorts other than that this component is considerably more pronounced in the youngest cohort than the older cohorts. This component explains between 81% and 96% of the observed sex difference in 12-month prevalence in the three youngest cohorts and 49% in the oldest cohort. The results in the third row show that the lower risk of chronicity among women compared to men contributes much more modestly to the observed sex difference in 12-month prevalence. The results in the fourth row, finally, show that the higher risk of recurrence among women com- 
Discussion
We began by documenting increasing rates of lifetime depression in the younger NCS cohorts among both men and women. At age 24, the oldest age we can compare across all four lo-year birth cohorts in the NCS, the ratio of lifetime prevalence in the youngest versus the oldest cohort is 4.94 among men and 4.93 among women. This trend shows no signs of stabilizing in the youngest cohort. Indeed, the lifetime prevalence at age 24 is more than twice as large in the youngest cohort as in the second youngest cohort (2.34 among men and 2.18 among women>. This result is at odds with the evidence presented by Weissman and her colleagues from the ECA and other international epidemiologic surveys that the secular trend for increasing depression in younger cohorts is beginning to stabilize among women. We find no such evidence in the NCS.
Despite the tremendous inter-cohort differences in lifetime depression, the sex ratio of lifetime prevalence in adulthood remains fairly stable over the 40-year period retrospectively cov- 1966-1975 1956-1965 1946-1955 1936-1945 ered in the NCS. The estimated value of the female/male lifetime risk ratio for the four NCS cohorts beginning at age 24 averages 1.76 and, in general, does not vary significantly across the four cohorts at any age between 24 and 54. The stability of the female/male risk ratio means that the factors leading to increased depression have had proportionally similar effects on men and women, an observation that may be useful in searching for plausible explanations for the secular trend in absolute risk.
There is one important way, however, in which the sex difference in lifetime prevalence appears to have changed over this period of time. Consistent with studies of children which have documented significant sex differences in depressive symptoms around the onset of adolescence but not before (Offord et al., 1987; Radloff, 1991) , NCS data suggest that the emergence of the sex difference in depression began in early adolescence. However, this was not true in the oldest cohort, among whom the sex difference did not appear until the mid-20s. If this inter-cohort difference in the age when the sex difference first emerges is genuine, it argues against the otherwise plausible interpretation that biological factors associated with puberty are somehow implicated in causing the sex difference to emerge.
A final inter-cohort difference found here concerns 1Zmonth prevalence of depression. We documented that the sex difference in 12-month prevalence is fairly stable across cohorts. The most powerful determinant of this sex difference is lifetime history; that is, people with a prior history of depression, whether men or women, have substantial risks of chronicity and 1Zmonth recurrence.
In the NCS, women are more likely than men to be depressed in a given 1Zmonth period because they are much more likely than men to have a prior history. Women also have a higher risk of first onset of depression throughout the 15-54-year age range. However, older women in the NCS are much more likely than older men to have recurrent episodes of depression, a fact which plays an important part in the elevated 12-month depression among women compared to men in the 45-54 age range. This result replicates a recent prospective analysis of episode resolution in the ECA (Sargeant et al., 1990) and suggests that future research should investigate the determinants of sex differences in recurrence. The main limitation of this investigation is that the results are based on retrospective data. As noted above, we developed a Life Review Section to address this problem by stimulating complete and accurate recall of lifetime episodes. An indication that this method was at least partly successful is the finding reported in our earlier paper that the ratio of 12-month to lifetime prevalence of MDE decreases with age from a high of 81% in the 1966-1975 cohort to a low of 41% in the [1936] [1937] [1938] [1939] [1940] [1941] [1942] [1943] [1944] [1945] cohort. Although this decrease with age is what one would expect for an episodic early-onset disorder like MDE, it is opposite the pattern found in the ECA study, where the ratio of 12-month prevalence to lifetime prevalence increased with age (Weissman et al., 1991) . We interpret the fact that the NCS age trend is more reasonable than the ECA age trend as a sign that the Life Review Section improved accuracy of lifetime recall. It is particularly striking in light of this fact that we still find a pronounced cohort effect in the NCS in a comparison of the youngest cohort with later cohorts. If this cohort effect was largely due to recall failure, we would have expected that our use of the Life Review Section would have led to the effect being less pronounced in the NCS than the ECA. Instead, it is more pronounced in the NCS than the ECA, leading us to believe that the evidence for increasing prevalence of MDE in our most recent cohort is probably genuine rather than due to a methodological artifact. Despite the use of the Life Review Section, we recognize that the weakest part of the NCS design is the use of retrospective reports and the possibility that some respondents may have forgotten their history of depression or, among those who reported lifetime depression, may have forgotten how early their first episode occurred (Simon and VonKorff, 1992) . These recall errors can lead to serious bias in parameter estimates. That episodes of depression are subject to recall bias is consistent with prior retrospective studies demonstrating that a significant reduction in reports of past depressions occurs as the time since their onset increases (Ernst and Angst, 1992; Lewinsohn et al., 1993) . Indirect evidence that this bias does not account for cohort effects comes from the work of Lewinsohn et al. (19931, who documented that recent birth cohorts have higher rates of depression than older cohorts even after accounting for the length of the recall period. However, the only definitive way to correct this potential problem is to use longitudinal data, either from a single study carried out over time (e.g., Ernst and Angst, 1992) or from a series of studies using similar methods that can be spliced together to provide information on trends (e.g., Kessler and McRae, 1981) .
A comparison of the NCS with the ECA can be used to provide a limited comparison of the second sort which can let us study IO-year differences in recall. When this is done, we find convergence between the two studies in the general pattern of secular trends in depression for both men and women. However, more detailed comparisons are confounded by the fact that the NCS Life Review Section led to much higher rates of lifetime depression than the ECA. This makes it difficult to make fine-grained comparisons between the results of the two studies. For example, it is possible that the later emergence of the sex difference in the oldest NCS cohort might be due to recall bias. We could attempt to test this methodological interpretation by comparing the NCS results for this cohort with results from the ECA. When this is done we find that a significant sex difference in lifetime prevalence appeared in this cohort by age 14 in the ECA data (Wickramaratne et al., 1989) . This could suggest that the finding in the NCS that the sex difference did not emerge until age 24 might be due to differential recall bias associated with the 10 year longer recall period. However, our interpretation of this difference is clouded by the fact that the NCS Life Review Section yielded considerably higher estimates of lifetime MDE in this cohort at the age of 14 than in the ECA. Indeed, the absence of an elevated female/male prevalence ratio in the NCS at age 14 is due to the fact that the estimate of lifetime prevalence among men in this cohort at age 14 (0.008) is over twice as large as the ECA estimate (0.0031, while the estimates for women are roughly comparable in the two surveys (0.008 in the ECA and 0.007 in the NCS). Based on this confounding of length of the recall period and accuracy of recall, it is impossible to interpret the inter-cohort difference unequivocally by comparing the NCS with the ECA results.
This last finding suggests that the use of the Life Review Section leads to particularly higher reports among men. This is consistent with the results of other investigators who have suggested that men are more likely than women to forget past episodes of depression (Ernst and Angst, 1992) and that recall bias is consequently likely to result in overestimation of the sex difference in depression.
It is noteworthy that this sort of bias could explain our finding that the higher 12-month prevalence of MDE among women than men is due largely to the direct and indirect effects of the higher lifetime prevalence among women and not to higher risk of either chronicity or recurrence. Failure to report a lifetime history of depression, leads to overestimation of chronicity and recurrence by underestimating the number of people with a lifetime history who have not had a recent episode.
Correcting for this bias might lead to a proportionally greater reduction in the estimated rates of chronicity and recurrence among men than women and to the discovery that women do, in fact, have higher chronicity and recurrence than men. This is an important line of investigation that requires longitudinal data. We plan to pursue an analysis of this issue in future prospective data collection with the NCS sample.
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